Concomitant deletion of SLAM-family receptors, NKG2D and DNAM-1 reveals gene redundancy of NK cell activating receptors in NK cell development and education.
NK cells recognize "unwanted" cells using a variety of germline-encoded activating receptors, such as the seven members of signaling lymphocyte activating molecule (SLAM)-family receptors (SFRs), natural killer cell group 2D (NKG2D), and DNAX accessory molecule-1(DNAM-1). Whether these receptors redundantly or synergistically regulate NK cell development and effector function remains poorly understood. By generating mice lacking SFRs, NKG2D, and DNAM-1, separately or in combination, we found that SLAMF6, one of the SFR members, was associated with NK cell differentiation, but its absence had no severe effect on NK cell differentiation and function, likely due to SFR redundancy. Moreover, we revealed that SFRs might work with other NK cell activating receptors in regulating NK cell development and function. We found that SFR deficiency caused an increase in immature NK cell subsets (CD27+ CD11b- ), and this effect was further augmented by the additional deficiency of NKG2D but not DNAM-1. However, SFR-deficient NK cells exhibited elevated responsiveness against "missing-self" hematopoietic targets, whereas the deletion of either NKG2D or DNAM-1 could partially abrogate the elevated effect of SFR deficiency on NK cell activation. Therefore, our results reveal the complexity of activating receptors in regulating NK cell differentiation and activation, extending our insights into the gene redundancy and compensatory effect of NK cell activating receptors.